Relationship of morphine-induced miosis to plasma concentration in normal subjects.
The relationship between morphine plasma concentration and pupil diameter was evaluated 2-10 h following intravenous administration of morphine sulfate (10 mg). Seven healthy male volunteers received 10 mg of morphine intravenously following pretreatment for 4 d with either cimetidine (300 mg po four times a day) or placebo in a single blind, balanced crossover study. Pupil diameters were measured directly from contact prints using calipers and a photographed millimeter scale. Cimetidine pretreatment had no significant effect on pupil size either before or after morphine administration or on morphine pharmacokinetics. The relationship between morphine plasma concentration (2-10 h postdose) and pupil diameter was evaluated from the pooled data from both morphine treatment periods by perpendicular least-square regression. In each individual, a strong relationship existed between morphine plasma concentrations and pupil diameter (r = -0.76 to -0.91; p less than 0.05). Weaker correlations for both pupil diameter (r = -0.65; p less than 0.0001) and the absolute change in pupil diameter from baseline (r = 0.72; p less than 0.0001) for the grouped data probably reflect intersubject variation in morphine sensitivity. Thus, the miotic response to an intravenous dose of morphine varies in proportion to morphine plasma concentration.